The first specimen of Rubrapterus bavius from north-eastern Bulgaria was collected on the 04.05.2013, near Balik, approximately 30 km south from the nearest population from south-eastern Romania. Based on a review of the literature and input from personal research, the authors discuss the situation of the species from a biological, phylogenetic and conservation point of view.
Introduction
The Bavius Blue has been frequently assigned either to the genus Pseudophilotes or Scolitantides. Molecular analyses (Ugelvig et al. 2011) have, however, revealed strong genetic divergence between Pseudophilotes bavius and the remainder of the genus, the decision to assign P. bavius to the monotypic genus Rubrapterus Korshunov, 1987 thus appears justified (Kolev 2017) .
In Romania, Rubrapterus bavius (Bavius Blue) has been the subject of numerous publications since 1980 (Szabó 1982 , Vicol 1983 , König 1988 , 1992 , Jutzeler et al. 1993 , Crişan et al. 2011 , 2014 , Rákosy 1983 , 1998a ,b, 2013 , Rákosy and Székely 1996 , Székely 2016 . The Transylvanian populations have been thereby shown to belong to R. bavius hungarica (Diószeghy 1913) , while those from Dobrogea have been attributed, without comparative studies, to R. bavius egea. In Transylvania, R. bavius hungarica occurs in several small and isolated populations in the plains and low altitude hillsides of the Transylvanian plateau ( Fig. 1, 2) . Although the investigations into the distribution of this subspecies have been intensified over the last 15 years, many of the Transylvanian populations and colonies are likely to have remained undiscovered. The larvae of this butterfly live in the flower heads of the Nodding Sage, Salvia nutans, a plant which prefers loamy-sand or calcareous soils in areas with landslides or patches of bare soil, where competition from other plant species is minimal (Fig.  2) . In captivity the larvae feed also on other species of Salvia, especially S. pratensis (König 1988 , 1992 , Jutzeler et al. 1993 , Hagen 1996 . The facultative interaction between R. bavius larvae and their ant partners, as well as host plant selection in the field and related conservation perspectives, were studied by Német et al. (2016) . The imagos do not travel large distances, their mean daily flight distance reaching only about 30 m (Crişan et al. 2014) . In their lifetime most R. bavius individuals do not fly over distances larger than 100 m (Crişan et al. 2014) . Aided by air currents, some individuals can, in exceptional cases, travel between 1 and 3 km during their short (3-9 days) life span. The current land configuration has imposed a strongly insular character upon the optimal habitats of R. bavius hungarica, which is accentuated by the low mobility of the imagos. In the last years several studies regarding the biology, ecology and conservation of the Transylvanian populations of R. bavius hungarica have been published (Crișan et al. 2011 (Crișan et al. , 2014 .The size of the populations varies strongly between years. In favourable years 500 to over 800 individuals could be recorded at Suatu and Bărăi (Cluj, Transylvania) (Fig. 2, 3, 4) . Similarly, in 2012, in approximately two hours, over 30 individuals could be observed at Gura Dobrogei (south-eastern Romania) (Fig. 5, 6 ). After one or two abundant years, the populations can decline to just a few individuals, occasionally giving the impression that the population has gone extinct. After five to seven years, the population size rises again. The factors which determine such fluctuations in population size remain currently unknown.
Little is also known about the biology and ecology of the R. bavius populations from Dobrogea. The published data offers only information on the few localities from which the species has been reported, with details regarding only its abundance and its flight period (Székely 1994 , Rákosy and Székely 1996 , Székely 2016 , Dincă and Vila 2008 . Dincă et al. (2011) provide some theoretical comments regarding the conservation of the R. bavius populations from Dobrogea.
Several populations are known from the central and southern part of Dobrogea, some lying very close to the border with Bulgaria ( Fig. 1 ). It appears therefore likely that the species should also occur in Bulgaria, in areas adjacent to those from which the species has been recorded in Romania. This has been in fact the assumption since R. bavius has been first recorded in Dobrogea (Székely 1994, Rákosy and Székely 1996) . Despite investigations conducted by the Bulgarian lepidopterists, the presence of this species in Bulgaria could not be confirmed for a long time (pers. com S. Beshkov 2012 -2013 , Kolev 2013 . Its absence in the north-eastern part of Bulgaria is even more puzzling, as the habitats from Canaraua Fetei (Dumbrăveni Forest) and Șipote (Fig. 7) , located close to the border, extend into the Bulgarian territory. The habitat is currently only partially fragmented by the agricultural practices in Bulgaria. While the agricultural activities of the last 100 years have fragmented and isolated the species' habitat, it is unlikely that small populations, similar to those found in Transylvania or Dobrogea, could not have survived in the remaining habitat fragments. The geographic isolation of the taxon appears also unlikely. This view is supported by the lack of ecological barriers between the habitats in south-eastern Romania (Dobrogea) and those in Bulgaria. However, until recently the search for R. bavius in suitable habitats along the border to Romania has remained fruitless.
Discussion
The occurrence of R. bavius in the north-eastern part of Bulgaria was first confirmed by M. Weidlich, who on the 04.05.2013, collected a male R. bavius (Fig.  9, 10 ) one km south-east of Balik (Dobritsch, Silistra district) at an altitude of 110 m (Fig. 8) . This locality lies only 32 km from Băneasa (Canaraua Fetii) and 39 km from Șipote (Fig. 6) , the closest Romanian populations. The Suha River has cut into the Sarmatian limestone a gorge with vertical cliffs, 40-50-meters high. The upper parts of the gorge are covered by mixed deciduous forests with Quercus cerris, Q. pubescens, Carpinus orientalis, Fraxinus ornus and xerothermic shrubs. Open areas are characterized by herbaceous, xerothermic vegetation, which has, however, often been replaced by ruderal vegetation or Robinia pseudacacia plantations. Seminatural and natural areas are thereby surrounded by abandoned or extensive agricultural lands. The Suha Reka valley has been included among the Prime Butterfly Areas of Bulgaria, due to the occurrence of the country's most vigorous population of Euphydryas maturna, as well as of other rare Lepidoptera species (Abadjiev and Beshkov 2007) . The high number of rare plant and bird species has led to its inclusion into the Natura2000 network (the site covers 62481 ha).
The gorge system from the Suha Reka valley is a continuation of the Canaraua Fetei (Băneasa) gorge from Romania and the presence of R. bavius in this habitat is therefore not unexpected (Abadjiev and Beshkov 2007) . In an attempt to find the larval foodplant of R. bavius, M. Weidlich could only find Salvia pratensis in the investigated area.
Recently, Kolev (2017) has published, under the name Rubrapterus bavius, a record of the species from south-eastern Bulgaria, approximately 300 km south of the populations known from the border between Romania and Bulgaria. The habitat described by Kolev, the Mediterranean climate, the late flight period and the vicinity to the Turkish populations, let us believe that this Bulgarian population may be geographically isolated and genetically differentiated from the R. bavius populations from Dobrogea. This population lies closer to other R. bavius populations from Turkey, and most likely belongs to the ssp. egea (Hasselbarth et al. 1995) (Fig. 1) . Until a more detailed molecular analysis will be available, it remains unclear whether the populations from Dobrogea are more closely related to those from Turkey or to those from the Crimean Peninsula and southern Ukraine. The climatic conditions and the habitat described by Kolev suggest, however 
Currently the phylogenetic relationships between the Transylvanian populations (ssp. hungarica) and those from Dobrogea (possibly an unknown subspecies), south-eastern Bulgaria (ssp. egea?), Greece and Macedonia (ssp. macedonica), western Turkey (ssp. egea) and other taxa from the Caucasus and Turkey are unknown. The morphological comparisons conducted by Coutsis (2008) based on the male genital armature were only aimed at revealing among-species differences and are, in our opinion, not particularly relevant for comparisons at the subspecies level.
It seems, however, highly likely that the populations from north-eastern Bulgaria belong to the same taxon as those from the Romanian side of Dobrogea. If these populations are genetically identical with those from south-eastern Bulgaria and western Turkey and thus belong to ssp. egea remains to be seen. Preliminary data based on cytochrome c oxidase subunit 1 (COI) sequences (DNA barcodes) of several individuals from Transylvania, Dobrogea, Ukraine, Greece and Macedonia indicate that the populations from Dobrogea represent distinct haplotypes, but relationships were not fully resolved, possibly due to limited DNA data (pers. com. Dincă 2017) . Studies based on geometric morphometrics or nuclear genetic markers are currently missing, the phylogenetic relationships at the sub-and infraspecific level thus remaining speculative.
Although the species has not yet been discovered in northern Dobrogea, the presence of suitable habitats with S. nutans suggests that R. bavius could nevertheless occur in this region. Its potential presence in northern Dobrogea opens the possibility of a contact with the populations from south-eastern Ukraine and the Crimean Peninsula (Fig. 1) . This further underlines the necessity of a comparative molecular study of the populations from Romania, the Balkans, Ukraine and western Turkey (Fig. 1). Other, yet undiscovered populations of R. bavius, could be found in southern Ukraine, southern Moldavia, the Balkans and Asia Minor.
Conservation
Rubrapterus bavius is a protected species listed in the annexes of the Council Directive 92/43/EEC on the conservation of natural habitats and of wild fauna and flora (II and IV), in the national legislation (OUG nr. 57/2007 approved with amendments by Law 49/2011 on the protected nature reserves, natural habitats, wild flora and fauna), and in the Red List of Romanian Lepidoptera (Rákosy 2003 , Rákosy et al. 2003 . Taking into account that the main European populations are found in Romania, Greece and Macedonia, we consider that the classification of this species into the "least concern" or "not evaluated" categories of the Red Data Book of European Butterflies (van Swaay et al. 2010 ) and in Numa et al. (2016) is inadequate. The opinion of van Swaay et al. (2012) that within the EU 27 the species is probably more endangered than its threat category suggests, is probably accurate. In the Red List of Romanian butterflies (Rákosy 2003) , R. bavius is considered as "endangered". This status is supported by numerous studies and multiannual observations on the Romanian populations (Crișan et al. 2011 , Német et al. 2016 , Rákosy 2013 , Székely 2016 . It should be also noted that R. bavius is considered a species under very high climatic change risk, as its climatic niche could be reduced by up to 85-95% in the coming years (Settele et al. 2008) .
Although R. bavius is protected by law and most of the sites harbouring the strongest populations have been included in protected areas, protection is ensured only on paper. Often, the habitats are being grazed even during the blooming season of the larval host plant. This means that eggs and larvae are being eaten from the Salvia nutans inflorescences. Overgrazing remains one of the highest environmental threats to this species, even as local awareness to the problem is rising (mainly through mass media coverage of the effect of intensive grazing on protected areas).
The discovery of this species on the Bulgarian territory compels the local authorities and the Bulgarian entomologists to take adequate protection and conservation measures. The foremost task should be to perform a detailed analysis of the potential habitats in north-eastern Bulgaria in order to identify viable populations. These habitats then need to be included in protected areas (natural reserves) with a special management strategy for R. bavius.
